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is important to note that superadditivity or augmentation of injury is not
observed with the 24-hour interval as is observed in the specific locus test
(Ca74). With intervals of days to weeks, subadditive responses are seen
to at least a 3-week interval in some studies and up to 6 weeks in others.
Eight-week intervals produce clear additivity of the individual doses, even
when exposures are repeated beyond only a single pair of doses (Pr76).
With long intervals between doses, the decline in response seen for high
single doses does not occur.

When small dose increments (less than 50 rad) are given at daily or
weekly intervals, additivity exists, but the rate of response is less than
that seen for comparable single doses, and the magnitude of this drop in
response depends on the size of the dose increment, the dose interval,
and the instantaneous dose rate (Ly70a, Ly70b, Ly72, Ly73; Gr86b, Gr88).
As there are no generalized formulations to describe or predict responses
to repeated exposures, most analyses are empirical. Lyon has made the
suggestion that some resistance to subsequent exposures may even be
induced, although such an effect would have to be short-lived (less than
1 week). In any event, the responses to repeated low doses are not
greater than the effect of single doses and are not less than the response
to low-dose-rate (less than 0.1 rad/minute) continuous or near-continuous
exposures.

The cell stage in spermatogenesis is an important factor, although the
data are not as clear or complete as they are for spermatogonia (Ad82).
Spermatocyte stages, spermatids, and spermatozoa are more sensitive than
spermatogonia, with spermatids being the most sensitive, according to
data from FI male progeny derived from irradiated sires. The damage
induced in spermatocytes and scored at first metaphase is complex, because
rearrangements involve both chromosomes and chromatids. Fragments and
deletions are also seen from the exposure of spermatocytes. Results from
different studies are not consistent, but generally, the rates of induction
for translocations are about two- to fourfold greater than they are for
stem cells. Dose-rate factors are limited because meiotic and postmeiotic
stages have a limited repair capacity. Fission neutrons may have high
RBE values, comparable to those for stem cell exposures, because of their
efficiency in producing chromosome or chromatid breaks and fragments.
Alpha particles, on the other hand, are not as efficient as neutrons because
of their extremely dense ionization track (Gr83).

Female Mice

The data from adult female mice are quite limited in comparison
with those from male mice because the information is largely restricted
to mature and maturing oocytes that can be screened for only the first